S3

14:
To a vigorous stirred solution of 8 [1,2] (10.0 g, 52.6 mmol) in glacial AcOH (20 mL), was added at room temperature a solution of ethane-1,2-dithiol (5.45 g, 57.8 mmol) and p-TsOH (1.71 g, 15.8 mmol) in glacial AcOH (40 mL). The mixture was stirred for 2 h and was quenched by water (100 mL). The solid was separated by filtration and washed with water (50 mL), with 10% aqueous solution of NaHCO 3 solution (50 mL), and with water (50 mL), and dried under reduced pressure. The crude product was then dissolved in EtOAc, rotavaped on silica and purified by a plug of silica (hexane/EtOAc = 100:5) to afford 14 as white crystals (12 4, 142.3, 132.8, 126.5, 118.8, 64.9, 51.1, 40.9, 39.9, 38.5, 37.8, 36.5, 26.6 267.0872.
15:
To a suspension of Ph 3 P + CH 2 OCH 3 Cl − (27.8 g, 81 mmol) in anhydrous THF (400 mL) at 0 °C, was added a solution of KHMDS (90 mL, 90 mmol, 1 M in THF). The resulting red solution was stirred at the same temperature for 30 minutes, and a solution of ketone 14 (12.0 g, 45 mmol) in THF (100 mL) was added slowly. The mixture was then warmed up to rt and left overnight. Upon completion, the reaction was quenched by saturated NH 4 Cl solution (200 mL) and brine (200 mL). The residue was extracted with EtOAc (3 × 200 mL) and dried over Na 2 SO 4 . The solvent was removed under reduced pressure, and the crude product was purified through a plug of silica (hexane/EtOAc = 10:1 as elute) to afford the corresponding enol ether as a yellow oil. The methyl enol S4 ether obtained above (~13.5 g, 45 mmol) was dissolved in acetone (1.5 L). To this solution was added p-TsOH (25.6 g, 134 mmol) at 0 °C. The reaction was then warmed up to rt and stirred for 2 h. Upon completion, the reaction was quenched with saturated NaHCO 3 solution (30 mL) and the solvent was removed by rotovap (water bath temperature below 30 °C). The residue was diluted with water (400 mL) and extracted with EtOAc (3 × 200 mL). The combined organic layers were washed with brine (200 mL) and dried over Na 2 SO 4 . The solvent was then removed and the crude aldehyde was isolated as a 9:1 mixture of diastereomers at C1, which was used without further purification. Aldehyde obtained as described above (~12.5 g, 45 mmol) was dissolved in MeOH (300 mL) and THF (300 mL) at −78 °C, and NaBH 4 was added in small portions.
The resulting suspension was stirred at the same temperature for 30 minutes before being quenched with saturated NH 4 Cl solution (100 mL). The solvent was removed by rotovap (water bath temperature below 30 °C). The residue was diluted with water (300 mL) and extracted with EtOAc (3 × 200 mL). The combined organic layers were washed with brine (100 mL) and dried over Na 2 SO 4 . 136.5, 123.3, 116.9, 65.9, 63.9, 54.2, 44.9, 40.5, 39.8, 38.9, 37.0, 34.8, 28 135.7, 133.0, 129.9, 128.0, 124.2, 117.0, 70.8, 65.4, 50.2, 44.8, 40.4, 39.7, 38.6, 36.8, 34.6, 27.9, 24.3, 21.7 brine (80 mL) and pH 7 buffer solution (80 mL) was added, and the residue was extracted with CH 2 Cl 2 (3 × 50 mL). The combined organic extracts were dried over Na 2 SO 4 and the solvent was removed under reduced pressure. The crude product was used for the S6 next step without future purification. Mesylate obtained above (~13 g, 36.1 mmol) was dissolved in anhydrous THF (150 mL). Super-Hydride ® (181 mL, 1 M in THF, 181 mmol) was added slowly at 0 °C via cannula. The reaction was then warmed up to rt and left to stir for 24 h before being quenched by saturated NH 4 Cl solution (50 mL) and diluted by brine (200 mL). The organic layer was separated and the aqueous layer was extracted with EtOAc (3 × 100 mL). The combined organic extracts were dried over Na 2 SO 4 and concentrated. The crude product obtained as described above (~10 g, 36.1 mmol) was dissolved in MeOH (150 mL), DCM (150 mL) and water (0.75 mL).
PIFA (23.2 g, 54.0 mmol) was then added in small portions. Upon complete addition, the reaction was stirred at rt for an additional 15 minutes before Na 2 SO 3 (4.5 g, 36 mmol) was added. The reaction was stirred for 15 minutes and quenched by water (100 mL) and the excess solvent was removed under reduced pressure. The residue was extracted with CH 2 Cl 2 (3 × 100 mL) and the combined organic extracts were washed with brine and dried over Na 2 SO 4 . The solvent was then removed under reduced pressure and the crude product was purified by flash column chromatography (silica, hexane/EtOAc = 10:1) to afford enone 10 as 9:1 diastereomeric mixture at C-1 (4.5 g, 66% 3 steps). 6, 179.8, 135.4, 122.4, 117.6, 47.6, 46.7, 36.4, 33.7, 33.5, 29.9, 29.2, 13.5 in dry DCM (60 mL) was added 2,6-lutidine (5.5 mL, 41.3 mmol) at 0 °C, followed by the addition of TMSOTf (5.7 mL, 13.6 mmol) dropwise. After 30 min, the reaction was diluted with hexanes (100 mL), quenched with 5% (not saturated!) NaHCO 3 solution (50 mL), extracted with hexanes (3 × 80 mL), the combined organic extracts were dried over Na 2 SO 4 and concentrated under reduced pressure. The residue was further dried on high-vacuum pump for 10 min (no longer!). The unstable crude TMS-enol ether was dissolved in dry THF (60 mL), cooled to −78 °C, and methyl iodide (9.8 mL, 0.16 mol) S8 was added in, followed by the addition of TBAF solution dropwise (15.8 mL, 15.8 mmol, 1 M in THF). This reaction was then allowed to warm to rt slowly over 30 min, and stirred at rt for an extra 2 h before it was quenched with saturated NH 4 Cl solution (50 mL). The mixture was extracted with EtOAc (3 × 80 mL), and the combined organic phase was washed with brine, dried over Na 2 SO 4 and concentrated under reduced pressure. The residue was purified by silica flash column chromatography (hexanes/EtOAc = 100:1 to 10:1) to afford 18 as a yellow oil (1.5 g, 35% over 2 steps).
[ 3, 172.3, 147.2, 136.4, 129.2, 116.5, 61.7, 58.8, 49.8, 47.6, 39.4, 36.8, 36.5, 35.7, 20.1, 13.9, 13 
19:
To a solution of 18 (1.5 g, 5.4 mmol) in dry THF (30 mL) was added LiAlH 4 solution (21.7 mL, 43.4 mmol, 2M in THF) at 0 °C. This reaction was stirred for 30 min before it was carefully quenched with water (1.5 mL) followed by 15% NaOH solution (1.5 mL) and water (4.5 mL). The reaction mixture was allowed to warm up to room temperature and stirred for an additional 15 minutes before anhydrous MgSO 4 was added and the mixture diluted with ether (30 mL). The mixture was stirred for 15 minutes before filtration through Celite ® and washed thoroughly with ether (200 mL). The solvent was then removed under reduce pressure and the crude diol was used in the next step directly.
S9
The crude diol was dissolved in DCM (30 mL) and was cooled to 0 °C. Imidazole (0.74 g, 10.8 mmol) was added followed by the addition of TBSCl (0.90 g, 6.0 mmol).
After 30 min, this reaction was quenched with saturated NH 4 Cl solution (200 mL), extracted with DCM (3 × 50 mL), washed with brine and dried over Na 2 SO 4 , then concentrated under reduced pressure. The crude mono-TBS-ether was used in the next step directly. The crude mono-TBS-ether was dissolved in dry DMSO (30 mL), IBX (4.6 g, 16.3 mmol) was added, and this reaction was heated to 80 °C for 1 h. Upon completion, the reaction was cooled to rt, water (50 mL) was added, the reaction was 8, 149.5, 135.9, 135.1, 134.8, 127.3, 117.0, 76.3, 53.9, 46.9, 41.7, 39.8, 37.0, 36.5, 27.7, 13.7 
9:
To a solution of lactone 20 (0.65 g, 2.66 mmol) in MeOH (20 mL) was added a premixed solution of 3 N NaOH (2.5 mL) and 30% H 2 O 2 (2.5 mL) dropwise at 0 °C. This reaction was warmed up to rt and vigorous stirred for 5 h. The mixture was then diluted with water, acidified with 2 N HCl to pH = 1, and separated with EtOAc/brine (20 mL/20 mL), and the aqueous phase was extracted with EtOAc (2 × 20 mL). The organic phase was combined, dried over Na 2 SO 4 , and concentrate under reduced pressure to afford epoxide as a white solid. The product was used without future purification.
Epoxide obtained above (~0.7 g, 2.66 mmol) was dissolved in 1,4-dioxane (30 mL) and water (10 mL). To this solution 2,6-lutidine (0.63 mL, 5.4 mmol) and OsO 4 (0.17 mL, 4%
solution in H 2 O, 27 µmol) were added, and then NaIO 4 (2.3 g, 10.8 mmol) was added portionwise at 0 °C. This reaction was then warmed up to rt and stirred overnight. The reaction was diluted with water (60 mL) and extracted with CH 2 Cl 2 (3 × 50 mL). The organic phase was dried over Na 2 SO 4 and concentrated under reduced pressure to afford the aldehyde as a white solid, which was clean enough to be used for the next reaction.
To a solution of the aldehyde obtained above (~0.7 g, 2.66 mmol) in acetone (20 mL) was added Jones reagent (2.3 mL, 6.2 mmol, 2.67 M) dropwise at 0 °C, and this reaction was stirred at 0 °C for 30 min. Ethanol (10 mL) was carefully added dropwise to quench this reaction, followed by dropwise addition of the saturated NaHCO 3 solution (10 mL).
The mixture was stirred for 5 min before filtration through Celite ® , and the filter cake was then washed thoroughly with EtOAc (100 mL). The combined organic extracts were dried over Na 2 SO 4 and concentrated under reduced pressure. 5, 171.3, 146.5, 129.3, 129.1, 79.9, 76.7, 75.3, 44.9, 44.6, 42.0, 37 
